The binding of lactose repressor to non-operator DNA was studied by the modification of several DNA's, including glycosylated DNA, with dimethyl sulphate, which affects the minor and major grooves of DNA and single stranded DNA regions. The non-specific binding of the repressor to DNA protected the minor groove but apparently not the major groove of the DNA double helix against methylation and did not increase the content of single stranded DNA regions. This suggests that the repressor on binding to non-operator DNA makes contacts mainly in the minor groove of DNA and does not uncoil the DNA double helix. This is different from the interaction of the represaor with lactose operator DNA which occurs, as shown by Gilbert et_al. (l), along both the major and the minor groove.
of DNA against methylation and that repressor binding to non-operator DNA does not cause uncoiling of the double helix.
II. MATERIAIS AND METHODS
[ H]-dimethyl sulphate (ll*O mCi/mmole) was purchased from Amersham (England). The lac repressor was prepared as described (7) . DNA from calf thymus and from Tetrahymena pyriformis GL was isolated as described (9) .
Glucosylated DNA of TU phage and non-glucosylated DNA of TU phage agt am8
Bgt amlO deficient in glucosylation (8) After methylation for 18 hr at U°C the concentration of EDTA in the incubation mixture was adjusted to 5 mM and DNA and protein were precipitated with 2 volumes of ethanol. The guanine of GMP was isolated from the supernatant by absorption of the products of acidic hydrolizate (l N HC1, 100°C, 1 hr) on a column of Dowex 50 x 8. The incorporation of H-methyl groups in GMP was measured as described (9) . The precipitate was dissolved in 0.1 ml of 5 M urea, 2 M KC1, 0.1$ cetavlon and 0.02? pronase by incubation at U°C for an hour. Then the mixture was diluted 5-fold with water and the precipitate of the cetavlon salt of DNA was collected by centrifugation, washed twice with 1 M sodium acetate in 15% ethanol, twice with 96% ethanol and vacuum dried. The hydrolysis of DNA with HClOj^ and separation of methylated bases was carried out as described (10) . Control samples contained either no protein at all or contained bovine serum albumin (at the same concentration as repressor).
To prepare an insoluble complex of calf thymus DNA with denatured bovine serum albumin, a mixture of 100 ug of DNA and 800 ug albumin in 0.1 ml of 0.01 M NaCl was heated at 55°C for 1 hr. Then 1 ul of 0.5 M sodium cacodylate buffer, pH 5.25, was added. The precipitate was centrifuged and 5 yl of 0.5 M sodium cacodylate buffer, pH 7.0, was added; the methylation was carried out as before.
12.
III. RESULTS AND DISCUSSION
As established by Lawley and Brooks (ll, see also review 12) dimethyl sulphate methylates DNA mainly at the N7 atom of guanine exposed in the major groove of the DNA double helix, at the N3 atom of adenine exposed in the minor groove, and at the Nl of adenine vhich is accessible to methylation in single stranded DNA regions. These methylations have recently been used to study the blocking of the minor and the major grooves by ligands and to measure single stranded regions in DNA complexed with different ligands, e.g., histones, protamines, polylysine, antibiotics, etc. (10,13, Table 1 
50+10
The increase of DNA methylation by repressor was calculated on the basis of GMP methylation which was found to be equal both in the presence of the DNA-repressor complex or repressor-free DNA. GMP was added to the incubation mixture as an internal standard (9) . Under the conditions of these experiments the incorporation of H-CH, groups in free DNA was (mmol CH,/mol P-DNA): GMP-10; DNA of Tetrahymena -2•0; DNA of calf thymus-2.5; glucosylated DNA of TU phage-1.5; non-glucosylated DNA of Tli phage-2.0.
Protection (P) of the minor groove against the methylation was calculated according to formulae- (Table l ) .
According to the data of Table 1 
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